Impact of Left Ventricular
Offspring Study who were normotensive at the baseline examination (systolic blood pressure, <140 mm Hg; diastolic blood pressure, <90 mm Hg; not receiving antihypertensive medications) and free of coronary heart disease, congestive heart failure, valvular heart disease, hypertrophic cardiomyopathy, diabetes mellitus, and renal insufficiency. The study sample included 1121 men (mean age, 44.4 years) and 1559 women (mean age, 45.6 years). Four years after the baseline examination, 202 men (18.0%) and 257 women (16.5%) were hypertensive (systolic blood pressure, 2140 mm Hg; diastolic blood pressure, .90 mm Hg; or use of antihypertensive medications). Baseline echocardiographic left ventricular mass (P=.01) and the sum of septal and posterior left ventricular wall thicknesses (P=.02) were associated with progression to hypertension. After adjusting for sex, baseline age, systolic and diastolic blood pressures, body mass index, alcohol intake, and systolic blood pressure from an examination 8 years earlier, the odds ratio for developing hypertension for a 1-SD increment in left ventricular mass index was 1.20 (95% confidence interval, 1.04 to 1.39) , and the odds ratio for a 1-SD increment in left ventricular wall thickness was 1.16 (95% confidence interval, 1.02 to 1.33) .
Conclhsions In these normotensive adults, increased left ventricular mass and wall thickness were associated with the development of hypertension. Further studies are warranted to examine the utility of echocardiography in determining the need for antihypertensive therapy and to assess the effect of earlier intervention on the course of progression to hypertension. 
Subjects
The study sample was derived from 2805 men and 3413 women who had a baseline examination (Table 1) . There were 1111 men and 1314 women excluded at the baseline examination due to hypertension. An additional 215 men and 120 women were excluded due to coronary heart disease, congestive heart failure, diabetes mellitus, renal insufficiency, valvular heart disease, or age <20 years. Inadequate echocardiograms resulted in the exclusion of 176 men and 178 women; these subjects tended to be older and more obese than subjects with better-quality echocardiograms. There were 2 subjects who had extreme values for left ventricular mass and were therefore excluded from analysis.
During follow-up, 58 men and 31 women died or developed coronary heart disease or congestive heart failure, and 124 men and 209 women did not attend the follow-up examination. Therefore, the study sample comprised 1121 men and 1559 women.
Clinical and Echocardiographic Characteristics
At the baseline examination, subjects ranged in age from 20 to 88 years. (Table 3 ).
Progression to Hypertension
Observed (crude) probabilities of progression to hypertension as a function of baseline left ventricular mass index are displayed in Fig 1. There was a steep, positive, curvilinear relation between baseline left ventricular mass and the probability of hypertension. The rapid rise in the probability of hypertension at higher levels of left ventricular mass was largely due to the clustering of hypertension risk factors among subjects with higher left ventricular mass.
Separate multiple logistic regression analyses were used to examine the association of each echocardiographic variable with the development of hypertension, adjusting for sex, baseline age, systolic and diastolic blood pressures, body mass index, alcohol consumption, and systolic blood pressure from an examination 8 years before the baseline examination. Both baseline left ventricular mass index and left ventricular wall thickness were associated with the development of hypertension. sion was significantly associated with the incidence of hypertension. When all the echocardiographic variables were considered in a stepwise logistic regression model that controlled for the clinical variables, indexed left ventricular mass was the only echocardiographic variable significantly associated with the development of hypertension. There were no appreciable changes in the odds ratios when left ventricular mass was indexed to body surface area or to higher powers of height. 40 Marginal effects of left ventricular mass on the predicted probabilities of developing hypertension are shown in Fig 2 at various levels of systolic blood pressure after adjusting for baseline age, body mass index, diastolic blood pressure, alcohol intake, and systolic blood pressure from an examination 8 years before the baseline examination. The marginal effects of left ventricular mass on the probability of developing hypertension approached a linear relation after adjusting for the clinical variables. Note that the absolute impact of left ventricular mass on the probability of developing hypertension was greatest at higher baseline levels of systolic blood pressure.
Change in Blood Pressure
The impact of cardiac structure on blood pressure changes as a continuous variable (follow-up value minus baseline) was analyzed using multiple linear regression analysis. Left ventricular mass index and left ventricular wall thickness were predictive of an increase in systolic blood pressure at follow-up after controlling for clinical variables; however, the changes in systolic blood pressure per 1-SD increments in echocardiographic variables were small (0.7 to 1.1 mm Hg). This was due, in part, to the exclusion from this analysis of hypertensive subjects who were receiving antihypertensive drug therapy at the follow-up examination. As such, subjects with the greatest rise in serial blood pressure, necessitating initiation of drug treatment for hypertension, were excluded from consideration. None of the echocardiographic variables was associated with a change in diastolic blood pressure. Discussion This study identifies cardiac structural precursors of hypertension in normotensive adults. A 26.5-g/m increase in left ventricular mass was associated with a 20% greater odds of developing hypertension during 4 years of follow-up, and a 2.5-mm increment in left 
Summary
In normotensive adults, increased left ventricular mass and wall thickness were associated with a subsequent increase in blood pressure and the development of hypertension. In borderline hypertensive patients in whom echocardiographic information is available, left ventricular mass and wall thickness may be helpful in determining the need for antihypertensive therapy. Further studies are warranted to determine the clinical usefulness of earlier interventions on the course of progression to hypertension.
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